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(54) DEPOSITION METHOD OF POLYSILICON FOR EG 
(57)Abstract: 

PURPOSE: To obtain a method for depositing polysilicon 
for EG in which contamination due to organic compound 
and generation of protrusions are suppressed and the 
level of metal impurities is lowered without lowering 
gettering capacity with small grain boundary. 
CONSTITUTION: A silicon wafer is cleaned with SC-1 
and then cleaned with hydrofluoric acid. It is then 
immersed into ozone solution having concentration of 
0.5ppm or above thus depositing several &angst; oxide. 
Subsequently, polysilicon is deposited on the rear side of 
the wafer by low pressure CVD. 
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E 9£ g ©SOU H2 SAiO0:2| fi*S» 3x|2J Hi gfBS UEK5 ES. 
E IDS g BS» llfM H2 tf AIM-SI BJESI 3fl2| Hi gfSS UEfcH ES. 

e us g arson tttM H2 ^ai 01:21 s^^j hs see uaa es. 

E 12^ g BTSOI WE M2 itMUt2\ STEaii §321 H2. »BS UEm ES. 
E 13S g g-SOU EO-M XiI2 ttAI«Sl| BJEfll H5 »Sg UEKfl ES. 

E 14£ g g-SOfl Eftg H2 flA|-W2| &ESU S«2| Hi BM : 2| @«00« UEhtf ES . 

e 15^ g arson mm H2 a aids 21 ^e^i 3*121 hs bsoa m ueita es. 

E 16S MOS eaHX|^E1°J fl£0| SJCHA12| ^"EIAWIE SSM SS^^ ES. 
E 17S MOS MgjAl^Ei^ H 5.0)1 2iCHA|2| ^EIAWIE 5S# ^S^fe ES. 
E 18£ ^EIAI-GIE fi2^2j gE§ fiSSfe ES. 
E 19^ tf.EI-AHJIESJ2| SH§S fl3**= ES. 
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E 20^ flB|.AK)IE^S|- SH-9-S MS-SIS E3. 
E 21S ^EIMOIE S$°ra g£» S3*F= BB£. 
E 22= £ EI-AI6I.EE SS^I ggStS S&E. 

E 23£ flEIMOIS HSStSI S*DSe ^So^ E3. 

E32] ^gpn Q)tf ^:sra as 

5, 5A : TilOlM tfil-SJ 6, 6A : flIOIS 

8. 15, 16 : 4'EI* #a^ g, 17 : *)E|AHD|E 

R1, R2 : aiXl^e 0^3 11A, 21, 21 A : ^« tfSkSf 

£ &Ea §S|2| W301I .5.^ 21£S, ««| fiEIAKJIE Sff^» fflia S*j2J n 

S*! LSKCH^S S3 -ffl-S') mm A|-©a = eBHXi^EiQilAj^ ±2A/E£B3 7I« AlU" S MEI^j 

El 5" TilOlM HH2 Al*m SAIWI ^M9\7\ Sffil - SIS! S3 &» PEI*!EI5 TflOlM 2 

^21 S3Q1I fl-OIS, AK?I jBBIAffll-ESW '«a*tS 6TEIAK)IE(Sai icide : self-al igned 

si I iGidejam- oj~ AHfiHS. 

E 16 a E 1?f A|g&|0| ^EjAKJIE ?l#01l CH^BAi 

E 16H £MB-HI» HOI, 4'E|£ 7IE" SB^CHI MOS SgjXl±E1 M1(0| 3^= N aaS)g Amti 

m, • Eae! sd2j jesa »a-fl.a-5 :ras oe°j itg isfet ^ mm sw°j a 

S&KHI OHM m<2 3&m&&) MLM £ffl El i Oil 2IM 100 S*SS SE21 ^Iffl S WSfcfCh 

OHM/*, SE £2 400- BOOT Oil At 3Q^12G£ §E2J BXTEW tfftf& S^Sf MLjM- tt32ftOI S£T ^ 

£01 BhgSKM ^EIAH3IE°iOI t*3EI7li SCK H . tfSSKI SfS £4 -OOSWI SM 

3, £E 52 800~900*c0iiA| 30-120^2] g*|Elg: tiofe 3125 E ITDfl EAIth HKh ITQI £2± 

EEII3 S3 SOBj: £S# S MEI^EIS TjOlM 6D2j ft.a«MBh ^EjAI-0|E°]- SFOrsSSQj 

SO. 

s-ai Hhai- iroi, ^EiAroiESfg >Rii> h o!u HHfl fltm wzwacis sism ?hAi2 a-ssr. 

&S£g. ^E|AKIIE^21 dfe^oCT £3\*£ 3^E SiQ. 01 a£Wc ^ElAHDIE 

era- fl-iSV Se^XI ^~ ^MWIAI tffl-AH)IEsra mSe ^Xlolc 4'EIAKDIE fifia» 2lS 
S Di*|§fj3 SIP. 

OiCH/d, «aAIOIE5W Soil 2|tt ^ElMOjg a±S|0fl CHtH ^S^Q. E 

i80i! BfE'fti s^i as2i aaisAi eibHEi mMcm nm M2§fe mh sis dig ueh.hu sad. 

fis SIS CIS Rjc||y mos M?HA|±EH PIHf N5cH^ MOS Sa^liEl N1# SSS S^olQJ gf» 
I S^e h:E ND10U "Hfl SHE S^EIDi 2itK PM-H MOS MSIAI^EI P1H| TilOlM 21 S 

g^(Vcc)0il S^aOi OFF #EHS EIGH ao. Iftia MOS iEeHXI^Ei NISJ TIIOIS ™j\ goj 

OH BA£I€I OFF SEHS EICH SlO. 

ojiflEI gS C2^ Refly MOS AE) P2£h TO^ MOS MSjXI^EI N2fr S^SfOI ^^EIS, S= 

xra kE nd2^ EAi tm am asw s^eich au. 3eih ; p^fly mos ss^i^a P2 a 

Naa MPS MSlXliEt N22J 7K0IM S^S M$ ilS C12J h:E NOIOfl S^EIDi aCK 

IBE POS^Ei AlOiX! (surge) SSTOI S^S 8?, ^ ESD(ElectrD Static Discharge)^ 45 

a s ^s AitHXi aas s^ra mos Eaxi^Eia s^- a son Am oi* fes aaoi^i uh 

son, as tis cioi AioiAi g°r^ ejtHEi tis c^j pay mos msiw^ei P2 a Naa mos m 
axi^Et N2°4 thois. a^roii °i7fEin, ?>w2i tjqi'M a aoi Emm z&w a0. zieilk as us 
era sxeoj site aioiai asroi a7i€is, pay mos m?hai±ei pi a i^aa mos mshxi^ei Nra ±£ 
^ • Een°j Atoi7F Maoi'HDsaoi: a^?i- *sn, siehei as 02011 aighxi a^ioi a^a^ a# & 
aim ^ ach 

a^AISL^ as ClOilAl Ol-^ e MOW BSroi ^5:^ • HEISIZHM- 2!7hS Mh as C1S21 

pay mos- Maxima pi e^ Nay mos s^ai^ei nioi i»aaoi ai.ao. 01 nraiAra aioiai ggr# 
esd lh-stqi'S ¥§01, i ^ a^ & & sr^.s sssfe ^01 Ai-e^sich 3&a", - Eai°j s 
*ra iB-oi ^eiahdie^oi s«gtH sisa-=ESD'LH.swi mm ath 

E 19011 MOS SgX|±E1 M12J S3 UEMEk. MOS SSAI^EI M1^ 2! ^fera TflQlM 2 

^ 6Eg= ^^011 HH:«Sra, 3 ^ gtf 2J S= a«M ±2± EM3 SIP^ SSEIDI, • E 

aej sD2j fisoii ^eimoie^ sf^i-^si! ^?g^s ejch aa. 

E 19011 EAIth 23 t£\ ^CHEl E 20011 £Ai«D. ^E1M0|E°{- Sfe gg.^5lS Ql§ ^5SM, 
E 20011 EAI& bll-EF 301 3U ^EIAWIEEJ g§ 6RS ?«a01 aO. CKfM, IS STOOD 

ai^ sxra #goi BjaaiM ^mp 7hAin ao. oi^g thois a^ oesj 93^* co-Ef a& ^ 
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EIAKDIE3 SF02J ETa^OIIAlE Qf^WS, E 20Dfl EA|*H UI-2F IT01 TflQIM GEM AHDIDfl ^ 
g SAK3R0I "OMsWIl 2JO. OiaS!" ?2WAL AICHAI aSTOl S^EIS, 70Ol^g= 6E2J g^2| gg 
S7i GR2J 7|*i ^&(£}*TS AfO|)0fl : A|OlX| 3&2| 2 SOI IJGIUil, 3 *MOI gg?!£g ©21 El 01 

mos e-bxi^eisi: §*ioi asfis £ioi: Ms gseAi ?mm sa- SO. oia^ DISS "a SS| 

4fc£A • £9121 S32J £3011 fe'EIAWIESIg S25}X| Sfe 22M H CHdiHI gEIAWIE SSet 

i sso^ 2010. 

PICHAI, £ 21 S £ 221 Afg^lGj fiEIAHDIE MOS MSlXl AE1 M22J ^2011 t»MM & 
Stith 

E 21011 EAIt* bttffl- UOL TflOiM &^ 6E S ^lOlM 6E2J 5«fS| ±£A . H»Si 23 SD2J 53 

aw= «a:s tfssKs.iiw.s-s ^aa& ^iejakiie a-ast sw wsEioi sio. ch^iihiai. e 21011 

EAlfe A-A£]0ilAi21 E 22011 EAISLCf. 

E 220il EAI& HtSt SOL. £E|AK3IE Msaf SP^ TilOlM 2^ BEfih 5|« tf^°| Stf, a >IIOI^ 
6EB| e^SJ a sag ge, SDSJ £320i! S2B01 2iH. SEIAfOlE SfiSTSPSI a^Wfe fl'EI 
AkMESf SF£ Sa'EIOi 2iA| SO., tmtt i^SW* tfaAHDIfiei SFHJ E^^Sf TflOlM 

GE2} E®*2| AfO|5| 71EJ7h aCHAITil SO. [Q-EJ-At, ^EIAKDIE^ SF 92!*2J «-aoi. 7RQI 
«'&°£A| AlOtX! S»f Btiftf ^MOil SSSSOfllE AtOiXj BB= *S £2:^ • E2il°J S3 

SO a *i E2il2J S3 LOM W2F$}£ .a*BKL EEia S3 SD §j 

*1EH EElffl S3 LD2J a 71 El (HI S*l g2©}7| OH £011 SteWH EIH, MOS eajXI AEt°| D3|3t tfXl 

eioiso. 

012- ess* aw iroi, agAiorsar sf§ aatfc wittoi sssfe mos Msnxi^EiOii saghai 

£ fi!E|AH31E Ss3" SPi'«a*h£ 31SS 4'Ej AMD IE 3" SF2| §Sg »Xt«KN' SO. 

3EIH, flEIAHJIE M2 D 4 SPBJ «:SO0Alfe tfE|-S ?\& SB°J 2^011 gZlE tft^S SSO 

01 gas tfH&H a^f! oiswi sm ^lit^s^ si7i^ tuoim be a thoim b^'be 

■ £312) S3 SD2J SS^0H& gEIAHDIE MSSf SPM S«s(-E^ 

[[FEW, ^EIS 2IS SB2] I3§ MOS eaHAI AE12J ^« a^°| S«E| «-gA|2J OflgOII WBIOI. fi|:BI-M 
DIE SP9J ^^Al°1 Ufa-N iSEIOI 2i2iQ. ^3 ^EIS MOS Mfe^HB SSSfe 

a-^&a, oiig «^-7f.Q£ -62WF0I" 7ie s^oi cf^ aiti&oie sai» s«£fe h am73 sxia g 

9^ 7152-011 SEHS IffiSa-ft, ^ SOI(semlcQnductor-on-isolation)#& ?Hlt!" SOI 7IB6> h 

Oil MOS E2HX|±EiM 3-$-D|& J mm S^HJ §7te SCHtr tif-2 : ?|.7l SO. 

E 23011 SOI 7l54 K 0li mos MgHAI^Ei M30j] ^'EjAI-OlE M2°^i S^°°J EAIJfQ-. 

E 2301! A| SOI 715 Sl^ gEIS 7IB SBBJ ^J^CHl OHH 33= BG7F ^^£112, OHH S9S BOHJ ^Ofl 
SO I S SLOI Ig m ?>I2 2AO. HEIH, S0I# SL^OII MOS M^Xl^EI M37I- ««HCH 2ith ^ 

sjss soi# sLsi =]jo^ sof ois'oi- ejsr stfg *?Aiir ^ acK 

Ojg M3..E 230flA| SW°j EfS^OI-fe tt$VH S«I2J SJiSAiOl SisStfe SbH OligOII 2J 

oh ^zi bt* dioi 'saws ^n, disj htikhi 4^s*^ ea-g soi« sl°i ^jhi7> &&tm aa. 

^EIAFOIE SP21 E^^OIfe 4'EIAfOIE S23" SPS|" sa'AIW wHSm SUl OflWOil 2JijH 

£3Zi Bt^ 027} 0221 tf»OII Sfg*tS SSfg S0l# SL2J ^1ffl7| a^SD. Olfih 

1TOK 25121 fi-H Oil*! Oil 2J5B tffilAWIE M2 D 4 SP^ BOI-2WI Sr^ ^^BJ S0I# SLEJ =JJ0b CH^ g- 
ioW, H50II tfEIAKHESf SFB'tiama, S0.I* SLOI MEiAFQIE^ SFS El-Oi Btt 7fe« 
01 nEIS. S0I# SLOI gE|AhO|E3- SFS 3 ^#MA|fe DHg BO(SiO^#)£f tfEIAI- 

oiesi sf?f2j gsrsoi ugofl: ?\mm umtm&t sf7f «ia§B E&sa axis eih> 01301 sje 

a a a-sj ss a ^ '*woi ^ ei a}oi e^ sfs euh ^Eiti a, sem g*i sj sai si 71 ss g g ^ a 
sa-7i- aao-. 

& was ^7i2h sane m±m\ ^ra qi^chs ^eiafoie ssm ^u»-H«a- §■ 

xlOil 2J01A1, ^EIAFOIE «gA|2| SbH OflgOil 7ia8fe ^^tfg 'ttStte WE3 15 

asta astro. 

b ^"soii ci}# a-Ea g-^i?i as e»Si ts-sa ?i»^oo. ^asi ai a S12 mos eajxiAag ^hi 

Wil, 271 XIII MOS Mgjxi^EIOii Al fiEIAtOIEefSI SSIAI Sr v ^ MSSKJ'I 

bfsa sis seon aoiAL STEa 7i&2j *aa«. 27i ai a a 2 mos m?hai± 
Ei7h aas-c S3 oil 2»ai a xn2 aofg ^e,^, 1 a m mm na&Mmwx s 

SthS 5.S (a)£F> 271 11 a «I2 7UOIM S^g D^HS uFOI 2-7I BTJEa 712011 »1 E^S2| a 

orsa ^tjoni, 27i ai a mz nom s^ei ^a b^°i 271 yrsa 7issi samoi »7i 
atrstss Hiinsj a-asa ai esi^bi ai &sa S3i ^ ssai^ (bjaK 271 ai a 
a2 aoi-E 3^ a 271 »Ea sag se^ 4M^g ^.2^ sg (c)sk 2-71 ai a a2 
hoie 2=21- 01 a 1 a ai »di-e. a=.ei ^aoii ^gg 27i mmm uy^B^ tm 2^1 flastaj 
«M£«tH ai ESS2J g^g oi2g 5H»ra. 2-71 ai a«a S3g sa»tc aa eisa 7is°j 
saiHoii Ak7i sa-sj&s nfesa ai es^°i a 2 gj-Ex-n S3g aa*fe s§ <d)£h 2^71 

a 1 71101 E S:=2| -^tt g a.g 0| ^iq^e g^pj H ^ ^gj-oj ^5}.°}^ 2"^OiO 0|S£§ 

fl-B|-ai.fiS M3q^M Dh^a#Va«^ Sg (e)£}. 271 a.*teS dh^BOfl gdlAI Sr^ 271 ^3-g 

oil gum/ 271 axi^i o^3°j th^a 271 tfajsia 271 ^eimoie ms:3-^ai a^i ^oi 271 
a2 aoiM 3^ a 2^71 ai adis tem^m mmm 271 i^etg ^^sai y-Ti gg 
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b saw tug »sa s» as #71 §s (f)7h aiAi^M Ohias sola #71 

tfipftl ^JJiiM DISS 34 OH SB Oil 2|*1 BPl.ft= 88 (f-V)SK i=M7|- gfOfS #71 £tjfl£M £.4 
(HISBOil SM H7»|$ §§(f-2)M 5ttt>3 SID. 

s- srami c&s isa s»2i- amis, etEa imem sss an a ai2 mos ^ai^eh ^hi 
#71 ai mos e-sw^h-oom ^EiAiQE°fa «.«* mm .»= ^gm= mbwis. &s$mi 
*j-fira- etea. saa as bh-ihi sjchai, #71 a^Ea 71&21 $s&2i #71 an a a 2 mos ^shai^ 

E*7h ttgEIS 3'2SW zpf ai 9! ai2 a-dl^ Ahf^ wl . g, n2 7|| qje -gag «gg *J*uHJ S« 
*l& £2 (a)2h #71 ail S »2 TiOlM S.^S* *KN: #71 BfEa 71301 Jit ES«-2| M£ 

s oi-sa -?asa #7i at a ai2 mm 2^21 hkmsi- #7i asa 7isrei sauiol W7i 
awfts uiia4 assei sh an »£a s^g ajjzf as"sfe;ss(b)2i-, #71 «.i a ai2 

H0|E » #71 ffisa 7IB2I"*M"HS* W 'fcffls» ttfifff£ g§ (c)2h #71 an i+m^ 
21 ^]«« 0IS# 2!^! MSB (HI 2|*l SRI »SI, #71 ail mm 2^ SI #71 ail »Q|M tfgefsi * 

swi mm mm &m*im, #71 mz mm a #71 12 mm i^tt^m mm\ n& mm 
sf» (d).a, #71 cd)2i -a- a- hoi #71 an an^ra ai E&&21 

a«a 01 s S ^ m air&sa 3.21* soars #71 s£»7i-»2i sslhou am bot£ 
e uiM-si Sfesei X01 es«2| a2 »e« aa« ss^s s&msl =ni7^ gfbra &?\ sn trs 
sfsi Aj-^j H 2 s.s (f)2h s-7i m mm fe^s^a 01 bm »oim 

si 3 ohO| a2 fe^oj disss aixi^M D^ai s§ 

(9)21-, ^71 DfABDII SOlXl 3Tg a> 7| jjjg t*M±( a 3 tl^2J =«|7h ^71 «|l 

5is oil soil s\ti #7\ axi^M nt+mn *wa ^71 xn2 irt^t #71 «aAHM£ "Mser 

ae sis 39 (h)g ssmm aa. 

a. an ■«! Aim 
a- 1. aii g-B 

b -BS« cas an ^aiwi^ai ^eiawie assn sis mos Maw-iHa ™e essa 
sw(rao)g a-s ijb» ai ssm ^fbiim sAitf 5 1 lhai £ 5M a^bkm iaaeja. 

^2, £ I Oil EAIU'SS-OIJy fe'EIS 7I5K1)2| OHH ^3S(2)lh, S0IS(3)G| ^hQIS 

SOI 715(10)* SHItO, HEIH; *JEIAMD|E MSSi SfiS ShS MOS MajA|^E|7|- SSEjS MS 
PR a AIE|AKH-£ Ms:°i-# ifig §|AI SS MOS M3A|^E|7|- SSEIS OROfl ^ TflOl 

M #£R«5 a 5A), TflOie 3^(6 a 6A)M ^£g ^o[2, 01 Til 01 ^ ^(6 3! 6A)g D^3g 

mm soi#(3)0A ois^eiaoi mi m *^*cot* m& as)« soi#(3)°i i&LHon api. 

stress ai£= Eaa s^(4)(«ii e^a s^)§ *««o. ^> soi#(3)ois dibi 

oioiAi, e. 2011 uEi^yi 3smai # Ms s« pr a m& oroiiai ^eis ^tf««8)M m 

St!-EF. 3EIJ1, ^El^ 4BW(B)2| ^^^y Ajeja g^stfe)* 0IS"^fflHOi °JtH M 

s #3 as)m sawa, soi#(3)°i saui-oi api a»*as eessj s^(?)cai2 

»£a )*««€»; 

W7IIHIAI, 7U43IM 3^(6 a 6A)5J SfeSJ S0I#(3)LH0U , £E» A|£^ HeH£j gq(4)g ^7|S» SFS 
**m.&'M«*OI ^SEIAI 8FEW«7I «fll aOI'M 3^(6 a 6A)2J =», a ^El^ ^5^(8)21 ^ 
JJflOil— S?lttQ. W*«a, *£*.SA| Hli(As)g AFSSfe S^S> 0IIUAI7F 80keVOI3, 7110! 
§= 2^(6 3 6A)^1 2000S^es tfg|;a ^Sf9[(8)2| K)0 B£=W 

JEE^, §71 ^HilOUtS M#^st|: »^(BF r )# g^ggAI AhStfe 3^(PS MOS EfflAI^EIM ^guh 
S S^)S 32J $a OilLiAl^ 60keV SHS E-Ch 

01 2f ^01 4'Eie ^a-^(8)M WoH 01 g SO l# (3)21 X3O0 ^SOfl 21tT ^^01 ^0) 

ais 2ioi swan*. 

0ICHA1, E 3011 EAIItT SSOflAI, MS PR0flA|2| ^EI5 £RM)51 i§ ¥S0|| fiqaiSsg MAI 
±B O^AB RIM SStCF, OlAI^M D^H RIB MSS Lm^mm ttSUKHE 'MSSfog-Al feT7|A| 
4«* ilff«^£in, £ SHIA1S adlM 3^(6)21 ^£¥E1 7H0IM S^(B)B| 5^21 

• Ega s^(7)2i ^«ofl «ssq. 

0IO1AI, E 4011 EAI^J" SSOUAi, 2IA 1 OlISQil HJ^H aiAIA^ 0^3 RIOfl 80l?3 ¥M 0I212J ^EJE 
»5K'B>B MTKID. 01 3SHM S|fl 71IOIM 3^(6)21 fe^S^EI TilOlM S^(6)2J ^^>r • E 

£ii2l 3^(7)21 ^Oi l^Af^ ttEIAteiS MfiSK9>0| 7||0|M 3^(6A) a a 1-01 M 

d-5i-^(5A)2i s^goii^ mm i+asKMA)oi ssaoigp. 

oiotAi, eiiAi^M 0^3 Rim ai7i*> m, .asaiss ohm ss h^cco) wbj ^iaaaofl 
2itH roo §^§i s£2i ^nm a««fD." oighai, se zezi 4oo~5oo^cs. 3o~i2os §E2i aaa 

* nara-, s^5t» ^eissoi. 2^ ¥moi »'s*K)i. ^eimoie^oi asa?n so. 3 ^, ewtm 

SfS ¥S* OOSOS 2JSH KMm, ^3 800~900*cS 30~120£ §E°I aXtEISttSfa, E 
5011 EAltT-blHf gOI ■ ESI 21 S^(7)2|. kg MS^ a Tt'OlM 2^(6A)2J kg iffl'«0|& ^ 

EIAHDIESK12)0I AF7I ^Exf 5a((00)7| SOIAITfl SDK 

^E|AK)IE9«i2)SA|fe EI& *|£|AK)|E(TiSj,), E^ US ^E|A|-0|E(NiSi r ), ^EjAKDI 
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ecwslo e CMS ^SIAtOIE^OiaS »a.ach 

A-2. Sgsj S2I* 

012- itol e srsoii [ug ai tfAi-og.NAic as prwaibi ^aAHDis aasr a s 

^ S^QflAIBJ 4tg Sm(1IA)g SPtOT'SSfttSff tftSS ^EIS #tf^(8)(HI IsjHJ OffS'33A £ 
AIS-SSM SSSPI UIS'OL S0;ift:(3)S|. £301 Sfcfl OflHOfl 2]*H %Ofe HHtKa, SOI #(3)9 

^Jffl^F SfESfTII 201 BOTEPI -QtSHL MEIAK3IE SSMM SQI«(3)0I .flSAKHSSfcS 

s g 7^201 aif&jo. ma/4. ^eiak3Ieski2)oi afa*toi E3g2i 3ai^ ejs 9#oi swh?i 

USUI, E&22J 3733 SXBOU 2JoH 3*1 2| §^ ^SQI gimS 201 m^i'll* EEtL* «:EI.AF 

0|ES«12)2| e*E|£ 7l3tlrr erSM SHfi'Ma 71^21 WH -»XIW 4 SJEh KF, £EI5 

«»eKB)» ^ Eaei sfir^sw soig(3)2j sgoj *bm sit!- £#oi ^oiai^ a 

om &ol -fla'AHJi-E aas«9) a »«i cr»*KHA)« s#2i ttu^msM sssm, m&e 
tt4W(8)« Eaia ?@i tmrr a^s 01^ «s» ait oratw «i£ £s« z.^ c 

air ^ sj^ fijjph a«ao. 

MS M3, OR 5585298a SMM/dS, ^EIAHDIE aa^ g» ^S^S ^£1^ SSfH- 

£5 ^£01 7HA|E|0i 2JAI3\ Ma 3"2|fiS2| MOS M?HAI^Ei2J &^£«a flaAtOLE .'MS 

°m 88-ai jt^wt ^oii tsoni an, ^ ei afoie aa^m »a'« si Titian 5i:*siaa- 5a« ss 
oi sfimfli na. cgem*, ssoi ^ssitii as aa-two, ±2* saa 5321 ami chi 
§oji 2if - £#e ttd*txi.eh aa 32121 mos maxima 21 £*sS¥.ei saAKNE aa^s njatt § 
a7h sa wsw^e us* irs feic aa. 

Et>, worn 2^21 #3 mrnm MHiAFdiE aa^n &a« xii5io]~a& 2*! hsb2£= 
(his; hm S-Aiag oterpi s^xie, SAizfsi ousoa. ai^H 
mos m?hai^ei°j mm tmzts. htih-oi mos msixi^ei;^ iaas 3fesoi aw&; ea wsw-a+s 

Sm, DR ^ 562344a Sa a 5021853a SMMAE= V ^BIAhQIE aaef S! tm^m 5S2| 
flaa' i+51-^S ^SO! 7HAIEICH SMSf: ±9.±- E013 ^7! tfaa tftt^W 

n?\ soil 7(1 01 1 s^s toas otdj tiis ^hbtm sj^h assm sad. cqei-ai, xa^sg 
^aoii ejt!- ^Aim h aa. e^-. nam a^s-a^Hs *ra eqi3 s^tss 

SKQ S^ffl, «E= EEjI3 S^B SS ^SUfe EIFMCK 

A-3. ^^011 

01 & g .W9WI- [EfE M 1 £A|01IOilAi^ E 3WI EAISt SSOflAi MS PROflMS) ME} 2 ±m 

^(8)2J i§ ^^Oil .flBjaj-osaXliisM Ul±B. RIm E 4011 BEMM 2^1 OflSM 

SJtH tHIAliE D|.^3 S3 012121 ME\S &SPtiB)9 MMfe (fflg UEWKO. 3B1LK 

SO I # (3)21 $321 ^B1 NSC «a£fl3S Sa2S«| ; 0I9ISI: "STS- »H« xHem 1 - 4=E 2iEF. 

«l, E 3(H) EA|*h Tll^eiOl E 60H E Aj^ UW ^01 21*! OA S (HI 21 SflAI^M O^H R1£S 

§3 ¥^ 012121 tfas #&e«8)e ±m%i ^m^ m?\vm 'junto. 01 ^ei^ ^t^(8)^ 

SGIS(3)feHHI 200 g^MM §E21 E|.Ei tCK 

0101 A1, E 700 EAItl" B-SM-AI, tHI§(HI 21^ feTOF ^35 ^S«8)e ^^l ^ 

*! ms^ aaani. n«f d^HPh ^71 msoi/ soi#o)2i $301 *m usei&.uicdi *sh, 
soi#(3)2i =moy astroi a^Sfe 3401 ci^ »wei?i unsoii, «aAioiH sshat soi#(3)oi e^ 

SEIAFOIE^og m 7teSOI 7935I7II 

Eth mss sa^opr ms.01, aixi^M ot^a ri^s soiai sr^ ^m, ^ ^eimoie 

aa^(9)21 &3^(91)0| SfZK «l7i£l?il £101, 01 33^(91)21 S3 S^0| SSitlTfl SAF&T i^£S 
SD. 0I.2S 0R2J «0S MBW^aMA|2| ^2^(11A)21 53 ^^(HlAiE D^CTOIH, 

B . W 2 4'AI OII 

b-i . mm 

e 1 lhxi e bm ummo\ «s» ^11 « Ai-ofWAts. #eiafoie aasto) a ^s^(iiA)g 

21 fla* tf»s«8)og.flja«ui, ME\B «8)fl*l EE1I3 ?6lg ttftfe QMS AISSI- 

awa ^bH (ws2j s^e #30^ sfsnM oi§> e 8 lhxi e isi Hmw fl-ssife »s 

E 804 EAIi!- SStHIAj, ^EIS ^I5K1)S| fe^ojl. DHg SSS(2)2h S01S(3)0| ^Bli^ 
SOI 7LS(10)S'SHH3D. ^EIAKJIE MS^i ^fiS fil^ MOS EB»-i£E|7h««SL& 

pr a ^EiAwiE aa°js ^as mos M?HAi^Ei7F^aEi^ owzto aioi 

m tfasKB'a 5A)Mr, nam a^(6 a »■» a-.oibi.S'S tiioim 3^(6. a bajc o^h 

£ §HM S0IS(3)M OIS 5tiBQ1l 2|*fl W m£SmW €3. As)S ESoH S0IS(3)2J S3 LH (HI API 

strsrss'^iEs Eai3 s^(4 ; si efEai s^)m e^, soisoxw^ pg g^eoi hi 

oiotaf, E 9M eai& sswiAj, aa pr a m^s^ 0RHIA3 aasjsg MEis fismas ; »M 
21 flas'ao^c mstjch nEin, ^as ^m5t(i5)2i ^«e^H aas i*sef(is)e &s§fe 

» OIS ^BBM 2|»Ng tt-^XOIW M3 As)tt EH*m, S3 IS (3)21 53LH0U API §^25 ± 
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S!\(16) 9i 
DIM 



2± - EMS! S^(7 ; M2 Bf£» 

oi?iotAi, -nam a^(6 a 6A)sj ai^sj soi#(3)lhoil *ie^ Eaei s^(4)i miimtt^ 
*»rtfe" »£«oi ?.eiaxi' ss^ *ct hoim a^(6.§! 6A)2j ^jhi a fita-3' erset(i5)5i £ 

■M:O0= S£ISJCh (HIM #3, B$B£AI BI.±-(As)B HmtlS 8-$&. OBUXPF 8QkeVOI3> HOI 
M 2^(6 ft 6A)2| ^JHIS 2000 S£HB §E, tf£|S 4rtRK"15)S| 500 g±M§ »ES *tth 

HI-PK ^»Oil SlOiA^, ft$£SSF S±(BF.)B g£BSA| AtSftfcg S^(PS MOSMSXl^Ei* 
2?)= 3 CHI U XI = 60keV SES CO. 

01a sol ^Eie <y-t^(i5)i mm ois ?fli«f2g« soi#(3)§i ssoii ?g(w 2jt* £#oi ^ 
dixi^ aoi erase*. 

OlOiAl, £ ION EAI*t fctta 901 2*1 Otg'Ofl Hjsfl >+a^(15» £§2| ^JfflS IfflWXl H7I 

fiO, 0| £EI5 4J»SK15)'£ SQI#(3)£HWA| 200 g^MB SE2J <=JI£ £i£S ^O. 01 S 

3 Oil S|*|- HQIM S^(6A) S HOIM #5^(5A)2J S*S«= *«l #i^(21A)0| S«E|I1/7J0|E 3 
^(6) a .TflOI-M i»S9J(5)2J S*9:(W'& £+5^(21)01 SSaH S-Cfc. ffifch HOIM 2=(5 a 
5A)2| ggi>£ SSI 3 «ftHKl5)QI 200 S^eS2| ^WIS fefOI- SO. 

0101 At, £ 110il EAItJ" SSIHAL Ha-ai2S ^EI5 Aht^(l6 ; *|I22| ^35 tt&BHB tiSSffi, M 
2 22j PR0HAJ2J £EIE 4Sfsj:(lS)2| ¥M0i fieS^^M aiXlib^ Dfc*:3 R2g ^El^ 

iri^(i6)2i <=m=, on §s looasisMasstta. 

El»±M 0^3 R2^ ^Eie #5^(1 6)B ^EIAHDIE BafeTSSAI S7lji» ^Mfi SEf i^. 
E|3, £ litfilAI^ HQIM 23^(6)21 tf«£$'Ei HOIM SBSTiSi- £92! g^(7)2| # 

^oii ^SSQ. 

OICHAi. £ law SAW!" ggDUi 33 OflSOfl ^ISfl .R2S B2! OI2J2] MELE t*» 

n sf^sj £Ei^ ^msi(i5)# Si^tra.. oi 33.00 .-21*1. .mm 2^(6)sj »«ssa » 
2^(6)2i saa s.ei<7.)a a - »/a-= ^eiahoih ase«i7)oi saa-n, 

TflOME S^(6A) a >UO|^ 4«W(SA)2r SFABNc ^ ^^*(22)0| S^a>D SO-.. 
□SOU. EilAI^M Q^H R2M ~, JE 13M EAIti" .S-SM-AJ 4 h E|AHD|E 7|#0fl SjoH ^2^ - H 

as* s^(7)2j xs^a m-oim a^(BA)-si i« sa'angk Ai'srARns^te). oo»aa Shtm 

0I6KI ^aOfl 2KH.M=- ^ 9011 UEfej SgOIIAI SEI5 #1^(15)21 ^S^H OIS ^BB tioHl, 

• Eaa- s^(7)B «ra*.i& nor DMA uoaxi-sr • c»a *ffl.s s. ion saic 

CHJA1 ^KMSE *0. 

^, a ^i on son s\m ^eis £»PKis)« issi t=mM a^iJPOT «i»t[ *oa sroks mbis 
i+a.5«5A)2i gs*aoflfe *«i Aht^(nA)oi «aan:, hoim a^.(6A) a hois fiaw^si 
s g^Boi *aa= as ass Eaei s^(4)?i- w?inH aa- 

TtWk ^^(15)S 200 §^§| a £0171 BSffll, B^BSAI Uli(As)B MStfc 3^^, 

OHUAI^ 40~50keV SEOO" Sth, 'OISF'STOI *Eia £TO5K15PF »S 2^0fl£ $81 0| 

2|tf ^^01 S0I#(3)2J SS:0fl ?CHX|^ 2B Sffj&.lrr El^ HQ. 

B-2. m®*\ S3!- 

01^ «9fi> Hh2f SOL B fllSN C&e M2 AlOHNTAie £312] S^(4)g AI.2I.S 

>+Sh^(15)^ ^EIAFOIE S»t(l7)S OB SSMAI *«aH H»a S0I#(3)2J S^OI iT^ 

s^^ rsis muy\ tuson, soi#(3)2j xboi aw mswi 2j^i ?toi^ a^Tasan, soi#<3)2j 

?U7h 2^£SIH 31QI OISOIL MBlAKDiE SSOiAl S0l#(3)0| 2*= ^ElAfOIE^H 

S. 1 7^^0| IhfcSO. EBEhM/ .tf-E|AjOIESK12)» ^BluKJl E3«2| . a : = 201 »XtaH. 

es«:2j swim ^uofl 2j^A .efaa: g-xi2j g*t msm m\ snafu, &it 

«E|AH1|£5KI2)2| SBIOI- 7iaft^ »ES 5MSAJ2J 7I^2J Jam 4= SD. 

fitt^dSHB B^B EMSi Vtto-SM S0I*(3)SI S-SOI $Sffll 2|.» ^^01 $WX|^ 

2ioi gsiao. 

5». WEE .SftS! S^(4)# ^7171 W» 4Wet(l5)» gE|AH3|£ fiS2K17)S OB S9HM 

Ai tin soil grog osH'»a»*e s^oii ssswo. oiib *sr, ms'sBn±»a 
- =ae! mas umtf-sx msm pspi ae= eeb2i s^(4)2i as atrsj aoiB 

$9W SOTS, n 901-fi WI/4& AIBIB 4»SK1S)2| $m ^BJATOIE Ms^(17)0JAI 

fi^Ej^ ^WIMP-E StfH oflO^ twe, BS? OIEit.1- 2^08 ^tmiCK 

HQK7K ^ i+S^(2l ft -21 A) ^«°0)l 4:2:^- £2112" 5S# tS^ K S^Ojlh, tm^(2\ ft 
21A)2J mm i§o^ EBIfl S3(4)2| §3 S4f2| SOIB ^SS ^ SID. 

B-3 . 0Wi 

oi^ tf-ae- s arson cas az ^aimooais e mm eai^ ssoiiai ms proiiai2j ^eie 
^(i6)2j ^§ ^goii i» E -»i5js^ axi a=m di-^h pzm «-ath *, e. lawi eais ssmai a^i ons 

(HI SRI aX|.^E 0^3 R2S @2! 019-31 tfElS ^^(16)1 DOS EAIflSEh 3E1 

u, soie(3)2i isa 2m ok : sb awtids sjs^s^ei oism ite g-am asv^E sia. 
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^, E 110)1 EAIt? SSOil Tfl^KH £ 14011 £Alt!\«ffl SOI 3*! OfcgOfl 2|*H SIOT^M 

S2! 01 a 21: gEI5 #5^(16)1 <=j]|e SLI7IDW a^lETO. 01 tf5|-= *HB«J(i6) 

8 as .tf*RKis)»oiiAi. "zoo siiB SE2j ^i»s eie» t h W. 

OlOiAt, E ISOil. SAI'flJ SS01IAI, £3 OilgOii 2JSH ^EI2 &&2it16 3! 15)# STSSI 97IS>D-. 

01 £9.501 EH» *7| tUSW, S0tft(3)'2|" £301 SM' OflSH^ UJgdl 5HL S0I#(3)2J 

saw 2t£*pt aoi cm -asm, ^Sakdie ssohai soi#(3)oi a$ ^eimoih 
afae i 5hs«oi ea ztefttn so. 

3*1 ouijs sw-atai7i. disol ainAi m±z sow as a asiAiotE 

Sa:Sf(17)2| 33^(171) SI #51^(15)21 33^(151)71- sri- 97)5170 EIB, 01 33^(171 a 

151")2| MS «#0| 33 SSmra 711012 §§25 SO. 0I2S §# 33 QR2j MOS 

S&tt^EIQUilSr aq ^^(22)21 MB «£MA|£ D|«3WS, g B«Ota a.*& 2^2| a30l» 
3 WIT * S5QK 

ESh 01 § SS*»- B S3N COE 91 S 392 gA|OWAt= 3)1 7I5#0|| MOS Igin^EIS. SSofe 08 

on wwoek 'Mftana bs hss das 3i5#ofl mos ■Mania* »»tr a^oii^gwE 
scfe 2s air auras aa 

g msn tna aiEa §x|o| ra5 uhgjQji oj-jg^ 4'siak)ih saw a 91 ahsa saa yfc we 

5 ESS! ««■ ti»sra °^HHI SS^ES tffflWQI 15|2| (HiS -938- *SAISfe 

ass sssra, his s-sis-s sas az-ej&a a« tomm a»di.s *eroi 2»|- § 
swi tttsoii as isi semeta wz^owma^ £fl*"*as 2^ tn, ©saOrss 5 

301 2tH DL8N 2|J8 «Ql= SA7f natlO. HEW, ftEIAKHE ffifeW a W "fi»W2l 33^ 

aas- -esa ?i5; s3LHoii aa»& 92 &sa 3^21 ismS aoi »xi-a?i" ims 

Oil , M2 «HM5c-ll S32J ^)12J g-iOfl Wfflfil BT3S »nfi= HfEa" SM7f gOiSCh ffith, 

gg^m B^fl b^i 7139a 53011 *soii 21c- ^^01 smw^ 501 »n 

4*!- b flrsn c&s e*£a ss2j a? wtim 2jti3, asn chb a^HPf -»g ^ 

oflgoii 21*1' ^ni^i- ^fohs Aj-^M b5i-oct itasofl:, wsa ?i?fr2j 5301 ossein bimoi ^ 

3, ^EIAKJIH g #tq a»et2| 33^ 2^2| UHEiil 712" 3E3LH0H SXgtfe 92 B[Ea 

2J ^JflPI- IKF£*ta Si&^ 201 EW ^AISQ ; 

^ b «s-oii. &5Ea sxi2i a^ mmm °j^F3, ansca s-s» : a5i nss sa&! a^^g 
oi5r ««f sill srsstia-, ^eiai-oih asw^ q.b ^^oiiAi sn3. atta ?i&2j 53 oi 
oo.s.» as a*=-ias «u^i obsol ersa 51S21 S301 wsm 2i§h wqis a^^rsish 
n. osa 5i&2j =jj.7j. 201 @rnso. cdoai, ^biawie Msat a ai s 92 

2J #t^2[ S3^ 3»2J o^a 71 e £3LH0il SdS'lS 92 S^2| <=WJ\- 3t£Bta & 

i^h^ 201 wna'71 iusM> a2 &sa ,s^2j =jjoa 3^011 7i3§is *ait« iraa »n» bi-e 
a aoiaa. Et!-, a 121 ^tmi-e g« g^g aa-asvw w&n 71-521 53011 ?s 
oil ^^01 ?ow="aOi "wnao. >iia7K ai efEa ae« ^ ns^ Hai3 a^£s *pi 
«e at tttterab ^bjawie as^t bsohat obsoii, a^2j ^jm7f nm -»Ea s- 
a oil sia*!- waft a« ^ ao. 

r577 ^49f 

aw 1. »sa 7ie^o« 91 si 92 mos Man^Eia-^uwuL, 4 h 7i ai Mos-E-an^aoa 
aj- aaAFoiE-etsj s^a i»Btnst& seiafoie Mserai -aaa wbm sasi as sboj 

2iOiA|, 

(a) #7i arsa 71.521 ^3(^)^011 #71 ai a 92 mos san^a?* saas s^M, ^ ai 
s a 2 TflorM <*a^2f, ai a m thoim a^a /xo-a assfe 

(b) #7i a 1 a a2 aoie a^e o^3M*kh a-^iersa ^i'5w ai Ea«2i g$_s oiss ?a 
§m, #71 ai a 92 a-oia a^2i a^finr^si #?i feEa 715 53lhoii n7i saw as aim^ 
n&E3 ai Eas2i ai jse* ?w sss*s sbjb-, 

(c) #71 at a a? tiioim a #71 bj-es 7152] sag se? ira^s s#o& ssm, 

(d) #71 ai a 92 mm a^a, 01 91 a 92 xioim a^2j *3on s#a #71 tm^s o^a 

S *HM, #71 £*M2i°i #^S^E1 91 Egg 2J g^M OlSa ^S^a, #71 91 S^M 
oh^. #71 iE9 7I52J S3LH0A AF7I gfe^^M \HIESj 2*ES! 91 Ea«2| 92 fiJEa 2^11 

(e) #71 91 7BOIM a^2j #^g^a 01 91 Mm a^2J #3 HUNS 2^21 #71 ^5*21 #^0ii 

tiEH^es ztn^s o^hs ^iso^ 

(f ) #7i em^-a D^is som sts #71 oiissia, #71 mxi^m 0^321 6^21 #71 

Attjetft #71 ^EIAWIE MH°faSA| ^7|EB, #71 X1I2 Til 01 M 3^ » #71 92 TfldlM ^5|2J « 
3?l #31 £m?tm i+m^^M ^71^ s§ 

§ er£a a«2i 95 . 
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g^S2. 3JI&HM 2JCHAJ. #71 §§ (f)=. 

M^7I a*l±M SOI XI »S #71 i^tm ^JJflg OI^S 2# OflSSOfl 2JS1 tfll 8fe 

(f-2) SKHS #71 #&Sf# OflgBM °\M SI738Kr S§ 

§ q»U|8^ 21 ^S2S 8f= BtESO §*J2| gtS. 

3. ereta 7i5#oii sss 311 a *I2 bos sexi^Bg ^Hism, #71 ai bos Maxi^Eioii 
ai 4saAwi=ei£i u\em ^gos= geiAwiE sssroi «sa &ejh sasj saw 
soiai, 

a) #71 &S.M 71521 ~s#2i #71 «ii a m mos Mgjxi^a^ sshw, zr jii a si2 

"OIM {*&°m, 3311 a S02 WOm S=! 2J#SKW «#8fe 

(b) #71 ffli a m mm s=g o^as ska #7i 7ishi sii esssj g£g oisg 
sua. #71 3ii a m mm s=?2i ^3 u^sj #71 &ejo 715 sslhoj, x>7i §^25 una 

51 «&E°! 3311 E3f!2| 311 B^ESI W «38H= 

(c) 3311 a M2 mm a #71 &>esi 71521 ssg se§ *oi #»sm ««8f= sssk 

(d) #71 311 i+aerei =iai oi&s a** outlaw 21*11 arai era, #71 an taoim 3^ a #71 an 
Tjoie tmn°i §sofl a i2i ^ ^aws. #71 m mm a #71 3312 jooije 5^*2*21 33 

01 331221 em d+S^l «#8h£ 

e) #71 SS (d)2J g Ic ?M. #71 3311 #£fS|2| #^S^B 3311 EStJ2| g£g 01 i?S3|- 
#71 311 »£i 3-3 s 5&8fe #71 &ES1 715 SSlHOg »7I StJ*1£S HIJ1S} Hfesej 3311 
ES«2| 312 ei-JESO S^M ««8fe §S2h 

(f) saw sro^ #7i an #^m 312 t&mm mstm ssah 

(g) #7i 311 mm s^2i #^e^a 01 m to die ^ g u ^ egf o, ^ a2 i+as^ # 

<3B!SJ£S eflPq^e D^ai SSSfe SSlf, 

(h) #71 a33iS 0K£3(HI gOIXI SfS #71 312 a H Sl-^2| =JS7f §fOJS #71 S11 i+SJ^" 
ft mm 2|«| M73Sm, #71 Ofci32| 8^2] #71 312 i^etft #71 &EJAWIE 3L±^i2. 

s. 8^ sse st}8h= etsa #»2j 312 ws. 

SB 
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